In this experiment, an exogenous gene, green fluorescent protein (GFP), was introduced into chicken blastodermal cells (stage X) just after oviposition using two types of electrode, parallel and needle, comparing embryonic survivability and subsequent development of embryos.
IntroductionIntroduction
In recent studies, electroporation method has been successfully employed to introduce foreign genes into animal cells, demonstrating that this technique would be better in skill and cost than micro-injection or some other kinds (KING, 2000) . The expression of introduced foreign genes has so far been reported to be less than 50 percent in case of chicken embryos (MURAMATSU et al., 1996) . On the other hand, efficient targeting of gene expression has been demonstrated in chicken embryos with electroporation (MoMosE et al., 1999) .
Our previous experiments showed that the expression of exogenously introduced genes into chicken embryos varied considerably depending upon the loading condition of electricity in the electroporation method, suggesting a possibility of different effect of loading of electricity on the expression of foreign genes (FURUTA et al., 2000 significant (P>0.05) differences were observed between two types of electrode.
Gene expression rates of injected GFP were also higher in needle type electrode than in parallel type one, indicating significant (P<0.01) difference between two types (Table 1 ). The use of needle type electrode resulted in higher expression of GFP in embryonic tissues and PGCs from the treated embryos (Fig. 2, 3) . On the contrary, parallel type electrode induced restricted expression of the GFP in the area of vitelline membrane (Fig. 2) . In the present studies, the expression of GFP gene was mosaic manner which mainly appeared in the vitelline membranes and embryonic tissues (Fig.   2 ).
Discussion
First of all, electric loading condition used in this experiment was the same one as employed in our previous method, since this condition led to best successful results for introducing exogenous gene into blastoderm in the chicken with parallel type of electrode (FURUTA et al., 2000) .
The present experiments suggest that electroporation method for introducing foreign genes into chicken embryos brought about some kind of delayed embryonic development and higher incidence of embryonic mortality, though this technique has so far been reported to be easy method for transferring exogenous genes into chicken eggs (KING, 2000) . The previous experiments, therefore, the introduction of foreign genes into chicken embryos at stage 11-12 by electroporation led to around 50% of livability and gene expression (MURAMATSU et al., 1996) . In our experiments, however, gene introduction into freshly oviposited eggs (stage X) with parallel type of electrode Fig. 2 
